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INTRODUCTION. 



In connection with the artist^ the engineer^ the builder^ or 
the artizan, the utility of a well-grounded knowledge on 
the subject "Perspective*' has been sufficiently admitted^ 
representations of objects as they would appear if con- 
structed, being often required before the objects in ques- 
tion can be produced ; also, to assist the judgment respect- 
ing a choice from different designs, or to explain to others 
the nature of an idea, or of an invention originated in the 
mind, in either case that drawing which most nearly 
represents the natural appearance of an object is most 
elucidatory. 

The plea of expedience in reference to the representa- 
tiou of objects as they are not, or cannot appear, is evi- 
dently an absurdity ; such a method of explanation is well 
calculated to mislead those on whom it is urged ; on the 
contrary, when an object is represented as it appears, the 
drawing addresses itself truthfully, and with equal force, 
to the scientific as well as to the comparatively iminformed 
observer. 

To many, at first sight, the study of perspective has ap- 
peared so much enveloped in mystery that the idea of 
progress therein in the only manner likely to afford a feel- 
ing of satisfaction has been abandoned at the outset, 
owing to the dread of difficulty, while, in point of fact, the 



IV 

principles of the science are theoreticaUy simple^ their ap- 
plication practically, of great utility in the ordinary inter- 
course of life, and certainly most elegant adaptations of 
mathematical science. 

It has been remarked that a knowledge of some geome- 
trical propositions may be gained during the course of 
practical operation required for the construction of the 
figures; in like manner it has been supposed that the 
elementary operation necessary to the acquirement here 
proposed may be successfully applied, — since the figures 
may be mechanically drawn in the first instance according 
to the instructions given, afibrding subsequent matter 
for reflection either in connection with the explanatory 
text or otherwise. 

Wjorks on the subject .have frequently been considered 
obscure, and though some very useful treatises are extant, 
such are in most cases too expensive to attain general 
circulation. In the instance of tuition by professors, some 
difficulty has been experienced, owing to the want of a 
simple yet thoroughly scientific mode of procedure. 

Although the method submitted be calculated to facili- 
tate self instruction, it cannot be denied that much ad- 
vantage may be derived from the assistance of a qualified 
teacher, to whom it is presumed the following work may be 
deemed of utility, the principal elementary operations 
of the art being herein concisely contained, with pro- 
gressive steps, which, being strictly adhered to, the ex- 
cursive practice frequently originating in mere curiosity 
will not retard progress. 

In the following studies an attempt has been made to 
subject the first principles of perspective to a strict analysis, 
also to exhibit, in a compendious, form, the elementary 
practice by which the art of projecting representations 



of certain geometrical solids^ under various conditions, 
may with ease be scientifically demonstrated and ex- 
plained to persons previously unacquainted with mathe- 
matical science. 

The student, haring mastered the essential principles so 
far that the conditions of the ground plans may be varied 
at pleasure from those of the examples submitted — and 
the projections corresponding to such altered conditions 
readily produced, may be said to have acquired a practical 
acquaintance with the subject, the possession of which 
would to many prove a source of satisfaction and confidence. 
The theory and practice necessarily combined with that 
amount of qualification being capable of universal applica- 
tion ; such also constituting the first and great step to a 
fiuniliar acquaintance with the simple and elegant science 
'* Perspective/' 

FELIX DUFFIN, 

Tectcher of FerspecHve, Drawing ^ cmd Painting. 

2, Cabdioan Flaob, 
New Nobth Boad, Hoxtok. 
Septemher^ 1858. 



The Autlior of this treatise will undertake to teacli 
thoroughly, and without difficulty, the elements of Per- 
spective in a course of eight lessons ; and is open te 
engagements respecting Military and other Geometrical 
Draughting ; Drawing of the Human Figure Anatomi- 
cally, or from the Antique; also. Landscape Painting, 
in Oil, or Water. 



TEE NATURE OF 



PERSPECTIVE PROJECTION. 



Objects are seen by means of rays of natural light proceeding 
from the sun, or artificial, from a candle or lamp ; rays falling 
upon an object are reflected to the eye. 



ERRATUM. 

Page Sfr, lines 3 and 4, read, distance into the picture of angle, 
F, 20 feet. 



tne actual posiuon oi me oojeui, lue rupreacuittuun ui oucu uujcct 
would be correctly produced. 

The following studies are geometrical demonstrations of the 
methods whereby the said points are found upon the plane of 
the perspective, and may be easily explained ; but the perspec- 
tive of colour must in a great measure depend on individual 
qualifications, natural and acquired. 
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STUDY No. I.— See Plate 1. 

TEN OEOlfETRICAL PROBLEMS. 

Problem 1. — To let fall a perpendicular frtnn a given point on a 
hme^fig. 1. Euclid^ hook let, propoeition llth. 

Operation Ist. Draw the line D, B. Let the given point be 
at A. — Op. 2. Take in the compasses the extent A, B, and with 
one foot at A, describe the semicircle. — Op. 3. With a greater 
extent in the compasses, and one foot first at D, and next at B, 
find the point of intersection €• — Op. 4. Through draw the 
perpendicular A, 0. 

Prob. d. — To form an equilateral triangle upon a given line, 

Eu, b, I, p. 1. 

Suppose on the line A, B, fig. 2. — Op. 1. Take in the com- 
passes the line A, B, and with one foot first at A, and next at B, 
find the point of intersection C. — Op. 2. Draw the lines A, 0, 
B, 0. 

Pbob. 3 — To draw a parallel to a given line, Eu, b, I, 

pe. 31 and 33 ; b. 3, p. 23. 

Suppose to the line A, B, fig. 3. — Op. 1 . From a point on the 
line A, B, as A, describe a semicircle. — Op. 2. With the same 
extent in the compasses, and on the line A, B, describe a semi- 
circle from a point, as B. — Op. 3, Draw the line C, D, touching 
the semicircles. 

Prob. 4. — To draw the plane of the perspective A^ B, C, D ; 
(that is the surface on which the picture is to be drawn) to a 
given scale : (in this instance two inches wide, by one and a 
half in height.) Eu. b. 5 ; definitions 1, 2, and 3; study ^ 
No, 1. 

Op. 1. Draw the line of projection 0, O.— Op. 2. Take in the 

B 



f2 TEN GEOMETRICAL PROBIiEMS. 

compasses from a scale one inch, and from the centre E set off 
both ways on the line of projection one inch, viz., to A, and also 
to B. — Op. 3. Let fell the perpendiculars A, C, and B, D. (See 
Prob. 1). — Op. 4. Set off on those from A and B the dimension 
one and a half inch, that is. A, and B, D. (Eu. b. 1, ps. 2 and 
8). — Op. 5. Draw the ground line through C, and D. 

Pbob. 5. — To draw the given angle (w this instance one of 60 
degrees)^ under which the plane of the perspective A, B, C, D, is 
seen, Studt/, No. 1. Eu, b, 4, p, 15 ; 6. 1, ps. I and 8 ; 
b. 6yp. 5; b, 11, p. 10. 

Op. Take in the compasses the line A, B ; and first with one 
foot at A, and next at B, describe the intersecting arcs to find 
the point S. (See Fig, 2, Prob. 2. 

Note. — S is the station point; and E, S, is the distance of the 
spectator's eye from the plane of the perspective A, B, 0, D. 

Prob. 6. — To determine the height of the eye upon^ or opposite 
to, the plane of the perspective, (jn this instance one tncA 
above the level of the ground line C, D.) Eu. b. 11; defini- 
tions 3 and 4 / also p, 3. 

Op. 1 . Take in the compasses the height of the eye, one inch, 
and set that extent off upward on the line A, from ; and also 
on the line D, B, from D. — Op. 2. Through the points so found 
draw the line of the horizon H, H ; which determines the height 
of the spectator's eye above the ground level. 

Note. — The eye might be represented at any height on the 
plane of the perspective at pleasure, according to the position 
of the horizontal line H, H. 

Prob. 7. — To find the point of sight, Eu, b. 11 ; defs, 3, 4; 

ps. 3,7,13, 14, 15, 10, 18,38. 

Op. From S to E draw the vertical line S, E, the intersection 
of which with the line of the horizon, determines the position of 
the point of sight P. 

Note. — The point of sight is in every case exactly opposite to 
the eye of the spectator upon the plane of the perspective. 



TEN GEOMETBICAL PROBLEMS. S 

Pbob. 8. — To describe a eemieirele to radius distance of the eye ; 

and also tangent lines to the semicircle. Eu. h. 4; p, 15/ 

h. 1 ; p. 11 ; h, 3; def. 2; ps. 16, 17, 18; 6. 4; p. 7. 

Of. 1. Take in the compasses the extent S, E ; (the distance of 

the eje from the picture,) and with one foot at E, describe the 

semicircle 0, 90, (the distance of the eye is thus made radius). 

To raise a perpendicular from a ^iven point on a line, Eu. 

6, 1 ; p, 11. 
Op. 2. With a greater extent in the compasses, and one foot in 
0, both on the right and left of the semicircle, find the point of 
intersection L. — Op. 3. Draw the perpendicular E, L, through L. 
(This operatiom is the reverse of Prob. 1, Fig. 1.) — Op. 4. Draw 
parallels to E, L; viz., 0, 60.— 0, 60. (See Fig. 3.) The lines 
0, 60, — 0, 60, are tangent lines to the semicircle 0, 90, ; since 
they touch the semicircle each respectively at on the right and 
left hand.— Eu. b. 3 ; p. 18. 

Pbob. 9. — To trisect a quadrant, or an angle of 90 degrees, 
{in this instance it unll be necessary to trisect both quadrants,) 
thus dividing the arch of the semicircle into six equal parts. 
Eu. b. 4/ p. 15. 

Op. 1. Take in the compasses the extent E, O, (radius), and 
with one foot at on the one hand, find on the arch of the semi- 
circle the point 60. — Op. 2. Repeat the process on the other hand 
to find the angle of 60 degrees on that side. — Op. 3. With the 
same extent in the compasses, and one foot at 90, find on the 
arch the points 30, — 30. 

Note.— The semicircle 0, 90, 0, is supposed to contain 180 
degrees or divisions of equal parts ; half the semicircle, viz., 
the arc, 90, 0, is called a quadrant, it being equal to one fourth 
of a circle ; and is thus supposed to contain 90 of the equal 
parts or divisions which the whole arch 0, 90, 0, is supposed to 
contain ; 0, 60, on the arch being equal to two-thirds of the 
quadrant, contains therefore in supposition 60 degrees ; 0, 30, 
being equal to one-third of the quadrant arch, contains the 
measure of 30 degrees; the semicircle is thus divided into 
six equal parts. 



4 TEN GEOMETRICAL PBOBIiEHS. 

Phob. 10. — To construct a line of tangents to a given radius {the 
radius given in this instance is S, Ep — the distance of the eye 
from the picture). 

To obtain tangents to the angles ofAb degrees^ 

Op. 1. Take in the compasses the extent E, S; (radius), and 
with one foot at O, both on the right and left hand, find on the 
tangent lines the points 45, — 45.— Op. 2. Draw lines from E to 
45,-45. 0,45;— 0,45; are tangents to the angles of 45 degrees, 
0, E, 45; — O, E, 45 ; and are each equal to the radius given, yi*., 
S, E, or to E, O.— Eu. b. 1, p. 46; b. 4, ps. 7 and 8. 

To obtain tangents to the angles of 60 degrees. 

Op. 3. Draw lines from E through the divisions of the arch 
marked 60, — 60, until those meet with or cut the tangent lines. 
0, 60, — 0, 60, thereon are tangents to the angles of 60 degrees. 

Note 1. — The oblique right (or straight) line 0, 60, is equal to 
E, S ; — E, ; or E, 90 : in other words, the chord of 60 
degrees is equal to radius ; and consequent j to the tangent 
of 45 degrees. — Eu. b. 4, p. 15. 

To obtain tangents to the angles of 30 degrees. 

Op. 4. Draw lines from E through the divisions of the arch 
marked 30, — 30, until those lines meet with or cut the tangent 
Hues. 0, 30, — 0, 30, thereon are tangents to the angles of 30 
degrees. 

Note 2. — By dividing the arch of the quadrant still further, 
and drawing lines through the points of division until those 
lines meet with or cut the tangent lines, angles may be 
found, and their corresponding tangents to an extent ; but it 
is evident there can be no tangent to the angle of 00 degrees, 
the line E, 90, and the tangent lines E, 60, — E, 60, being 
parallels. — Eu. b. 1, ps. 9, 23, 25. 
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Note 3. — In all cases the radius of the semicircle 0, 00, 0, most 
he strictly in agreement "with the distance of the eye E, S.— - 
Eu. b. 4, p. 15. And if the dimensions of the perspective 
plane A,B>C,D, be increased or diminished, every line shown 
in the foregoing elementary study (No. 1) must be increased 
or diminished in exact proportion ; and in accordance with 
the order observed in the given directions. 

Note 4. — By means of lines radiating from the point E, the 
required angles with the picture (or which is the same in 
effect with the line of projection 0, 0,) of squares, or other 
rectangular plans may readily be found. (See Studies 4, 5, 6, 
7, &c,) And the use of a tangent line involves a practical 
method for finding the vanishing point on the horizon of a 
line inclined at any given angle to the picture. (See also 
Studies 4, 5, 6, and others in which the foregoing elementary 
operations and references forming the groundwork are ren- 
dered fiubservient to practical perspective. — Eu. b. 11, ps. 1, 
8,4,7,8, 10, 13,14,15, 38. 

Removal of the Station Point. 

Example 1, fig. 1, (folding plate). Here the point of sight 
is at P, to the left of the central position ; the spectator, in sup- 
position, having moved to the left of the former station point ; 
the vertical line, E, S, (always accompanying the eye) is supposed 
to be the base, at the perspective plane, of a vertical plane passing 
through the eye of the observer. 

Example 2, fig. 2> (folding plate). Here the spectator is sup- 
posed to have moved to the right of the centre, and, as in Ex. 1, 
the picture is, in supposition, seen under an oblique angle. 

Note. — The station point may be thus removed to any con- 
venient distance on the right or left of the central position. 

Example 3, fig. 3, (folding plate). In this example, the spec- 
tator is supposed to have removed backward, or from the perspec- 
tive plane, to twice the distance given in the previous instances ; 
consequently, the plane of the perspective, A,B,C,D. is supposed 
to be seen (obliquely) under an angle of 30 degrees only ; the 
visual angle diminishing as the distance of the eye from the 
picture is increased. 



6 SQUARES IN PARALLEL PEBSPECTIVE. 



STUDY No. II.— Plate 2. 

1st. Plan of &A Squares at or touching the plane of the picture, 
and parallel thereto. 

2nd. The aame projected perspectively under the following con- 
ditions: — 

Dimension of each square, one quarter of an inch to the 

side. 
Dimensions of the picture, two inches by one and a half 

inch. 
Visual angle of the picture, 60 degrees. 
Height of the eye above the ground level, one inch. 
Position of the point of sight, midway on the horizontal 

line* 

The ground plan, Study No. 2, is a square, A, G, K, B, of two 
inches to the side, containing 64 squares, each measuring one 
quarter of an inch to the side. 

Operation 1. Draw the preparatory figure according to the 
direction given in Study No. 1, viz, : — 

1st. The Plane of the Perspective, A, B, C, D. — Prob. 4. 

2nd. The angle under which it is seen. A, S, B, of 60 degrees. 
—Prob. 5. 

3rd. The line of the horizon, H, H. — Prob. 6. 

4th. The vertical line, S, E. — Prob. 7. 

5th. The semicircle, 0, 90, 0, to radius, S, E. — (Distance of the 
eye).— Prob. 8. 

6th. Raise the perpendicular, E, L. — Prob. 8, Ops. 2 and 3. 

7th. Draw tangent lines, parallel thereto, 0, 45 ; 0, 45. — Prob. 
8. Op. 4. 

8th. Set up the tangents, 0, 45 ; 0, 45, (each equal to the 
radius, S,E.— Prob. 10, Op. 1. 
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SQUARES IN PARALLEL FERSPECnVE. 7 

To draw the ground plan* 

Of. 1. Continue the line C, A, to G, and D, B, to E ; or raise a 
perpendicular from A, and also from B, and set off with the com- 
passes on those lines the distance A, B ; (thus finding the points Q-^ 
and K — Op. 2. Draw G, K. A, B, is divided into two equal parts 
at E. — Op. 3. Take in the compasses half an inch, and divide 
A, E, into two equal parts, as at 2, also E, B, as at 6. — Op. 4. 
Take in the compasses one quarter of an inch, and divide A, 2, as 
at 1 ; 2, 4, as at 3 ; 4, 6, as at 5 ; and 6, 8, as at 7. — Op. 5. By the 
same method divide the lines G, E ; A, G ; B, K ; draw the perpen- 
diculars from A, B, to G, E ; also the horizontal lines from A, G, 
to B, E, thus the square of two inches to the side will he divided 
into 64 squares, each of one quarter of an inch to the side. — Op. 6. 
Draw the diagonal B, G; a portion of which, if the plan he 
drawn correctly, will he a diagonal to each of the smaller squares 
through which it passes. 

Practical Example.-^A plan reduced by scale, in geometrical 

ratio* 

Plans of ohjects for the sake of convenience are generally drawn 
to a reduced scale, that is to say, smaller than the original object. 
The foregoing is a plan of 64 squares similar to those of a chess 
board, which may be drawn or projected in strict accordance with 
the scale of the original, in other words to the same size ; or in 
such proportion to the original object as may be convenient ; for 
instance, in this case, each of those squares measuring one quarter 
of an inch to the side may represent one square inch ; — that is to 
say, a square measuring one inch to the side ; or it may represent 
one square foot, or other square dimension at pleasure. Thus if 
the plan of a chess-board be required each square of which in the 
original measures one inch to the side, the geometrical plan 
A, G, E, B, Study No, 3. will represent the same on a scale re- 
duced to one sixteenth of that of the original object ; sixteen of 
those small squares being contained in one square inch, and the 
whole figure A, G, E, B, being a square of two inches to the side, 
will be equivalent to one sixteenth part in superficial measurement 
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of a chess-board composed of 64 square inches, shown in figures as 
follows ; — 

Divide 64 square inches by 4 square inches, 4 ) 64 

16 producing 
4-64ths, viz. : 1-1 6th of the whole, or four square inches, which 
content is produced by multiplying the length of one side, viz : — 

2 inches, 
by that of the other side 2 do. 

4 the superficial area 4 square inches. — 
(Eu. Book 2, Def. 1, and Prop. 1.) 64 squares each measuring 
one quarter of an inch to the side taken together will in super- 
ficial content amount to four square inches ; and upon this scale 
the supposed chess-board of 64 square mches is represented by 
the plan A, G, K, B, in the reduced proportion of one sixteenth 
as previously stated, — Eu. Book, 5 ; Def. 1 ; and Prop. 7, 

To draw the perspective projeciion C, M, N, D, 

Op. 1. Divide C, D as A, B — Op. 3. Draw lines from C, 1, 3, 
8, 6, 6, 7, D to the point of sight P. 

Note. — D, N is the perspective representation of B, K ; and 
0, M that of A, G ; all lines perpendicular to the picture as 
B, K; A, G; E, L; &c., appear in the perspective to vanish 
at the same point, viz., the point of sight P ; and all lines, 
originally, or on the plan situate at an angle of 45 degrees to 
the picture (or which is the same in effect) to the line of 
projection 0, 0, appear in the perspective to vanish at the 
point of distance F ; thus the vanishing point being found 
for one line perpendicular to the picture as P, it is found 
for all lines which lie in the same direction upon the plan. 
Also the vanishing point (point of distance) F. being found 
for one line as D, F (part of which D, M is the perspective 
representation of B, G), the vanishing point is found for all 
lines which are originally orupon the plan parallelto B, G. 

To find the point of distance F. 

Op. 3. Take in the compasses the extent S, E (radius^ distance 
of the eye), and set off that distance from the pouit of sight P> 
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on the horizon line as at F. — Op. 4. Draw D, F, cutting the 
line C, P, at the point M. 

To find the point M, by another method. 

Of. 1. Draw a line from G, in the direction of the station 
point S, as fJEu: as the line of projection 0, 0. — Op. 2. From the 
point where the line last drawn meets the line of projection, let 
Ml a perpendicular, 2, 2, to the ground line, C, D ; the perpen- 
dicular so let fall, will cut the line, C, P, in the point, M, thus 
proving that the efifect is the same in both methods used to 
find the point M. 

The latter process might be used to find the angles of all the 
squares perspectively ; but the following will be more expeditious. 

To complete the perspective. 

Op. 3. Through the point M, draw M,N, parallel to C,D, which 
gives on the ground level the perspective of the line G, K, eight 
squares distant into the picture. 

The perspective diagonal, D,M, will cut the lines 1,P, 2,P, &c., 
at certain points; through these points draw parallels to the 
ground line C, D, which will give the projection, perspectively, of 
the squares included by the plan. A, G, K, B. 

Additional examples for exercise. 

Ex. 1. Remove the station point as in fig. 1, (folding plate,) 
and project the squares imder the consequent conditions, accord- 
ing to the directions given in study 2. 

Ex. 2. Alter the station point, <fec., to the conditions of fig. 2, 
(folding plate,) and project the squares. 

Ex. 3. Place the station point, &c., as in fig. 3, (folding plate,) 
and project the squares under the consequent conditions. 
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PLATE 3. 

Fig. 1 . This is a further illustration regarding the use of the 
point of sight in connection with a distance point, respecting mea- 
surements into the picture. Thus if C, D, represent 10 feet geo- 
metricallj, D,G, will represent 10 feet perspectively ; and the point 
R will he supposed 30 feet dbtant into the picture, 0, D, might 
he divided and consequently D,G also, hy means of the distance P,F, 
(tangent of 45 degrees equal to radius — distance of the eye from 
the picture, set off with the compasses from the point of sight P). 

STUDY No. III. 

1*/. — Plan, Eleoation and Projection of a Cube measuring half 
an inch to the side, at, or touching the perspective plane. 

2nd. — Plan, Elevation and Projection of a Cube half an inch 
distant into the picture. 

Operation 1. Draw the preparatory figure as in Study No 2. 

To draw the plans. 

Op. 2. Find hy measurement with the compasses on the line 
of projection O, 0, how far the plans are situated to the right and 
left of the eye or the centre E, as from E to 1 , on the right and 
left of E ; from the points so found raise perpendiculars (as the 
dotted lines) on which measure the distance into the picture of the 
points 1, 2, 3, 4, and draw the plans. Op. 3. Set up the elevations 
1 and 2 (squares equal respectively to those of the plans). 

Note 1. The ground plan has reference only to the space on 
the horizontal plane, occupied hy the hase of the ohject to he 
represented. 

Note 2. The elevation relates only to the height of the ohject 
as ijaeasured on the plane of the perspective. Thus in the 
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case of the elevation No. 1, W, N, X, T is equal on the plane 
of the perspective, to N, R, T, V, which is the elevation set 
up hejond the limits of the picture. 

To draw the perspective projection of a cube at or upon the per- 
epective plane, by means of the plan and elevation. No. 1. 

Op. 1. Let fall the perpendicular 1,X, from 1 on the line of 
projection 0,0; 1,X, will form a line of elevation on the plane 
of the perspective, A,B»C,D ; the line B,D, one of the boundary 
lines of the picture, will also form a line of elevation in this 
case, being in a direct line with 3,4, on the plan. — Op. S. Draw 
N,W, parallel to the ground line. Thus, the near side of the 
cube, W,N,X,T, is drawn, or projected upon the plane of the 
perspective. — Op. 3. Draw T,P; X,P; W,P; N,P, lines supposed 
to extend from the surfisuse of the picture to the point of sight, P, 
at an infinite distance upon the horizon, H,II. 

To draw the visual ray. 

Supposed to come from the angle 2, and through the plane of 
the perspective, A,B,C,D, to the eye of the spectator, situated 
exactly opposite to the point of sight P, at the distance, E,S, from 
the picture. 

Op. 4. Draw a line from the angle 2 to the line of projection, 
0,0, and in the direction of the station point, S, (this line 
represents the visual ray from the angle 2) from the point where 
the line so drawn meets the line of projection, 0,0, let fall a 
perpendicular to the ground line, cutting the line X,P, in the 
point G ; draw G,K parallel to the ground line. 

Note 3. — T,K, is the perspectived representation of 3, 4, on the 
plan ; X, G, that of 1, 2 ; G, K, that of 2, 4 ; and the plan 
No. 1 is projected perspectively on the ground level. 

Op. 5. Eaise a perpendicular from K, meeting the line N,P, 
and from the point of contact draw a parallel to G,K, meeting the 
line W,P, which completes the projection No. 1. 
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To draw the projection of a cube, distant into the picture, by 
means of the plan and elevation N<», 2. 

To find the lines of elevation. 

Op. 1. From the near angles, 3, 1, of the plan, let fall the 
perpendiculars, 1,Q, and 8,Z, to the ground line, . C,D, the 
perpendiculars F,Z ; F,Q ; are lines of elevation to the plan No. 2, 
and are supposed to be at, or upon, the plane of the perspective^ 
A,B,C,D. 

To find the height of the projection on the plane of the picture. 

Op. 2. Draw a line from the upper part of the elevation No 2, 
to the point Y. Z, Y, is the height at the perspective plane. 

To project the near side of the cube. 

Op. 3. Draw Z,P ; Q,P ; Y,P.— Op. 4. From the angle 1 of 
the plan, and in the direction of the station point S, draw the 
visual ray to the line of projection, 0, 0, let fall the perpendicular, 
passing through G, to the ground line, C, D ; draw G,K; raise a 
perpendicular at K, to meet the line Y, P, and from the point of 
contact, draw a parallel to K,G. 

Note 4. — Thus, .the near side of the model is projected perspec- 
tivelj, distant half an-inch into the picture. 

To complete the projection. 

Op. 5. Draw the visual ray from the angle S of the plan in the 
direction of S, to the line of projection, 0,0. From the point of 
contact let fall the perpendicular, cutting the line Q,P, to the 
ground line, C,D, by means of which the required points are 
given. Draw parallels to K, G. 

Note 5. — Wherever the plans might be situated on that por- 
tion which represents the geometrical ground plane, (their 
sides, 1,3 — 1,3 being parallel to the line of projection, 0,0), 
the process necessary to the production of the required pro- 
jections would be similar; for example, 1st; suppose the 
plan No. 1 placed so that its angle 1 would be upon the 
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point E, in that case the line E, M, ^ould be a line of eleva- 
tion, and the left side of the supposed model being in a 
direct line with the eye, (always opposite to the point of 
sight P), would consequently be invisible. 

Ex. S.'^Suppose the plan S, placed half an inch further distant 
from the' line of projection, 0,0, that is, in effect as much further 
distant into the picture, so that the side 3,1 , were in the place of 
the line 4,2, in that case the projection would appear smaller than 
in the present instance, being situated farther from the eye ; and 
if the plan were placed further to the left, (the eye remaining still 
directly opposite to P) more of the right side of the projection 
would come into view. 

Thus their parallelism to the line of projection being main- 
tained, the plans may be placed anywhere, according to fancy, on 
the part representing the geometrical ground plane ; still (in repre- 
senting a cube on a plane parallel to that of the horizon) there 
would be no necessity for alteration respecting the elevations ; and 
the projection may be obtained either in the case of a cube at the 
perspective plane, or distant into the picture, by one or the other 
of the methods shewn. 

'Jlierefore this study involves the general question of parallel 
perspective. 

Additional examples /or exercise. 

Ex. 1. Project the cubes under the conditions given in sup- 
position, Exs. 1 and 12. 

Ex. 2. Place the point of sight, &c., as in fig. 1, (folding plate,) 
and project the cubes from the plans and elevations, as in study 3. 

Ex. 3. Project the same, subject to the conditions of fig. 2, 
(folding plate.) 

Ex. 4. Project those subject to the conditions of fig. 3, (folding 
plate). 
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STUDY No. IV.— Plate 4. 

ANGULAR PERSPECTIVE. — CUBE AT ANGLE OF 45 DEGREES. 

Plan^ Elevation^ and projection of a cube, the aides thereof making 
angles of 45 degrees with the perspective plane, the near angle 
at the picture. 

Note 1. lu this study a remarkable yariatioD occurs respecting 
the position of the plan, neither of the sides being parallel 
to the plane of the perspective, but each situate at an angle 
of 45 degrees thereto, under this supposition a spectator 
standing at S, which is directly opposite to the angle 1 of 
the plan, would see of the two visible sides respectively an 
equal proportion ; the line of the horizon, which gives the 
height of the eye, being as in the previous studies consider- 
ably above the level of the projected cubic figure, the upper 
surface thereof is well seen; the point of sight is as previously 
at P, but is not in this case a vanishing point : the receding 
lines of the projected figure now vanishing at one or the 
other of the points of distance, F, F, which points are equi- 
distant from the centre of the picture (point of sight P,) in 
every case, and the lines on the plan E, 45 ; E, 45 ; or lines 
parallel to either of those, would in the picture (viz. perspec- 
tively) appear to vanish at one or the other of the said points 
of distance. It is therefore to be understood that whenever 
a line on the plan is drawn at an angle of 45 degrees to the 
line of projection, 0, O, (viz. in effect to the picture) its 
vanishing point on the horizon may invariably be found by 
the rule applied in this case. 

Op. 1. Draw the preparatory figure as previously. 

To draw the plan. 

Op. 2. Take in the compasses the distance S, E, (radius), and 
with one foot in O, both on the right and left, find on the tangent 
lines the points 45, 45. Draw E, 45, — E, 45 ; thus the lines 
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necessary to determine the angle which the plan makes with the 
picture are obtained. — Op. 3. Take m the compasses half an 
inch, and with' one foot at £ find the points 2, and 3 ; next with 
one foot at 2, or 3, find the point 4, and draw the plan. 

To draw the elevation. 

Op. 4. Make a square equal to that of the plan as in the 
example. 

Tojind the line of elevation. 

The near angle of the plan touches the picture in the point E, 
and being thus centrally situated at the picture, the vertical line 
E, Q, will serve for the line of elevation upon the perspective 
plane. 

To find the vanishing points. 
Note 2. — In parallel perspective only two points are used, 
namely^ the point of sight (vanishing point), and the point 
of distance (a measuring point), in angular perspective there 
must be found a separate vanishing point for each variety of 
angle which is made by the plan with the perspective plane ; 
which in any case may be found by means of a simple rule 
practically exhibited in these studies. In this case (angle 45 
degrees.) 

Op. 5. Take in the compasses the extent 0^ 45^the tangent 
to the angle which the plan makes with the picture ; — equal to 
E,S, — distance of the eye, (radius,) and set it it off on the line of 
the horizon, H, H, from the point of sight P, both ways, viz., to 
the points F, and F. 

To project the cube perepectively. 

Op. 6.. Draw Q, F ; Q, F. — Op. 7. Continue the upper line of 
the elevation to the line of elevation, E, Q, and from the point of 
contact, draw to the points of distance, F, F ; thus the height of 
the projection into the picture is given, diminishing perspectively. 

To find the perspective sides of the cube {their apparent width on 

the plane of the perspective. 

Op. 8. Draw a line from the angle 2 of the plan, in the direction 
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of the Station point, S, as fiEur as the line of projection, 0,0 ; from 
the point thus found on the line of projection, let iaR a perpen- 
dicular to the ground line, C,D ; repeat the operation from the 
point 3 on the plan, those perpendiculars respectively mil cut the 
lines Q, F ; Q, F, giving the projected near sides of the figure, on 
the right and left of the vertical line, E, Q. 

To complete the projection. 

Op. 9. From the intersections of those perpendiculars with the 
upper lines of the projected sides of the cube, draw to F, and F. 

Note 3. — Had perpendiculars been let fall from the points 
O, O, to the horizon at F, and F, as shown by the dotted 
lines in the example, the vanishing points might have been 
found thereby, P,F; E^O; — E,S; and 0, 45, being equal, 
each to each. 

Note 4.-— Were the plan removed so that the angle 1 might 
touch the line of projection any where between A, and B, 
(still maintaining the angle 46), the method of projection 
would be similar ; but in such case a line of elevation distinct 
from E, Q, would be required, similar to that in Study, 
No. 5. 

Example 2. 

The projections in this case are given by means of measure- 
ments copied from Study, No. 4 ; one representing a cube whose 
Jower surffice being on the level of the spectator's eye, is conse- 
quently invisible. Thus three projections are given in connexion 
with one plan only. 

A mechanical method of finding vanishing points. 

See fig. 4 of the folding plate. — The edge of a parallel ruler 
is placed in connection with the plan as shewn at iV, brought 
backward to the position B, a line, as S, O, is drawn from the 
station point S, to the line of projection, and a line, as O, F, let 
fall to the horizon.— In this case, (angle 45 ) E, S, (distance of 
the eye, radius,) is equal to P, F, (tangent 45«)» 
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STUDY No. v.— Plate 5. 

P/on, elevation, and projection of a cube, situate to the riyht of 
the etfe, at an angle of Ab degrees to the plane of the j)erspec' 
ttoe; and distant into the picture halfan-inch, upon a line 
inclined at an angle of 45 degrees to the picture. 

Op. Draw the preparatory figure (Study 2, Op. 1 ►) 

To find the near angle of the plan^ and to draw the same ; also 

the elevation. 

Op. 1. Draw E, 45 ; — E, 45. — Op. 2 Take in the compasses, 
the extent, half-an-inch, and set it off on the line E, 45, from E, 
to 1. — Op. 3. Measure half an-inch from 1, viz., 1, 3. — Op. 4. 
Raise perpendiculars at 1, and 3. — Op. 6. Set off on those the 
sides 1, 2; and 3, 4. — Op. 6. Draw the square 1, 2, 3, 4.— Op. 7. 
Draw the elevation, a square equal to that of the plan, as at D. 

Perspective projection, — To. find a line of elevation upon the plane 
of the perspective, distinct from the vertical line, E, Q. 

Op. 1, Produce the side, 2, 1, of the plan to the line of projec- 
tion, 0, 0, as shown by the dotted line. — Op. 2. From the point 
I, let fall a perpendicular to the ground line, which perpendicular 
will he the line of elevation, I, K. 

Rule for finding the vanishing point of a line inclined at any given 

angle to the picture. 

Set off on the horizon line from the point of sight, the tangent 
of the angle which the line makes with the perpendicular on the 
other hand. 
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Practical application in this instance {angle 45). 

Tangent to tlie angle, 0, 45; — the line, E, 45; — perpendicular 
on the one hand, E, L ; — On the other, E, (as in Study 4). — 
Op. Take in the compasses the tangent to the angle L, E, 45, — 
viz., the extent L, 45 — or 0, 45 (those heing equal in this case), 
and set off that distance on the horizon line, H, H, to the right 
and left of the point of sight, P, viz., to F, and F ; (points of 
distance). 

Observations, &c., intended to elucidate the theory of vanishing 

points, \st, {geometrically), 

E, S, is the distance of the eye from the picture, equal to the 
radius, E, 0, of the semicircle, 0, 90, O : hut the height of the 
eye upon the perspective plane A, B, C, D, heing determined by 
the position of the horizontal line H, H, and the point of sight, P, 
by the intersection of the vertical line, E, Q, therewith ; — ^if there- 
fore the eye be placed in accordance with this study, it will be 
directly opposite to P ; and the distance of the eye from the picture 
being equal to E, S, — P, G, equal to E, S, will be the distance of 
the eye from the picture, directly opposite to P, (when the eye is 
on the level of H, H, as in this case). Now P, G, (the distance 
of the eye in this instance) being made radius, viz., equal to E, O, 
is also equal to 0, 45, which is the tangent of the angle of 45 
degrees to the radius E, 0, and the line E, 45, is a line inclined 
at an angle of 45 degrees to the pictiilre ; — or which is in effect the 
same, to the line of projection 0, 

2ndly. Practical Illustration, — perspectively. 

Place the paper triangle, two sides of which are cut through in 
the plate, in a perpendicular position to the plane of the perspec- 
tive, A, B, 0, D, and it may be perceived that supposing the eye 
of the spectator to be placed at G, — if G, P, the distance of the 
eye from the picture, be made radius, P, F, will be the tangent to 
the angle of 45 degrees to that radius, (being equal thereto) on the 
plane of the picture, or on its supposed continuation, and the line 
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G, F, being a line inclined at an angle of 45 degrees to G, P, will 
meet or cut the perspective plane, or its supposed continuation, 
at the point F, — and the tangent P, F, would to an eye placed at 
G, apparently measure on the plane of the projection, all tangents 
to the angle P, G, F, however far the radius might be supposed to 
extend beyond, or behind, the perspective plane A, B, C, D ; and 
the pfinciple applies in the case of any angle and tangent given. 
See the subsequent examples, and Fig. 5 (folding plate). 



To find the near angle, perepectively. 

Op. 1. Draw K, F, (this line is the perspective projection of the 
dotted line on the plan, and its continuation infinitely). — Op. 2. 
From the angle 1 of the plan, and in the direction of S, draw to 
the line of projection, O, ; from the point thus found on the line 
of projection let fall a perpendicular, cutting the line K, F, at a 
certain point — the perspective position of the angle 1. — Op. 3. 
From the point thus found, draw to the point of distance, F, on 
the right ; (this line is the perspective projection of the line, 1, 3) 
and its continuation infinitely). 

To find the height of the projection at the picture, on the line of 

elevation. 

Op. Continue the upper line of the elevation (the square at D,) 
to the line of elevation I, K. — K, M, is the height required. 

To find the height perapectively, viz,, distant into the picture. 

Op. 1. Draw M, F, thus finding the point R, — T, R, is the 
height required. — Op. 2. Draw R, F;— R, F. 

To project the visible sides of the cube. 

Op. 1. Draw the visual rays from the angles 2, and 3, of the 
plan, in the direction of the station point /S, to the line of projec- 
tion, O, 0. — Op. 2. From the points thus found ou the line of 
projection let fall perpendicular, which will give the required 
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sides, — also two points of intorsection, from which lines to F, and 
F, will complete the projection. 

Note. — The visual ray from the angle 2 upon the plan, heing 
in a direct line with the eye, coincides in this instance with, 
or is supposed to pass through a certain point on the vertical 
line, E, Q, the lower angle in the projection heing given on 
the line E, Q, hy the intersection of K, F, therewith, and 
the upper angle by that of M, F. 

Note 2. — In consequence of removal to the right of the eye, 
more of the left side of the projected figure is seen ; whilst 
the right side thereof retires proportionally, viz, it is seen 
under a smaller apparent angle on the perspective plane, 
A, B, C, D, than that of the left side; also in consequence of 
its distance into the picture the whole figure measures less 
on the perspective plane than in the case of Study 4. 

Example 2 gives a projected cube in addition, and is copied in 
part from Study 6. 

Experiment. — All other conditions remaining as before, elevate 
or depress the horizontal line H, H. Project the figures accord- 
ing to the directions given, in which case, more or less of the upper 
surfaces will be visible in the perspective. 

Measurement of angles upon the plane of the perspective. 

• Fig. 5 (folding plate), H, H, represents the horizon at an infi- 
nite distance, and A, B, a section of the perspective plane. G,P, 
is distance of the eye therefrom (radius in this instance ;) P, F, is 
tangent at the plane, to the angle of 45 degrees, F, G, P, ; which 
angle also it measures to an infinite extent, apparently, upon the 
plane of the perspective, A, B. H, H, upon the horizon, is tangent 
to the angle of 45 degrees (to radius G, H.) The tangent, P, T, 
to the angle of 30 degrees, T, G, P, on the plane of the perspec- 
tive, measures apparently, and to an infinite extent the angle as 
in the case of T, G, P, or R, G, H.— In like manner, the tangent 
to any angle set off upon the plane of the perspective from the 
point of sight, apparently measures that particular angle upon 
that plane. 
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STUDY No. VI.— Plate 6 

Plan, elevation and projection of a Cube, dimension half^n-inch 
to the tide. Angular position, two sides at angles of 30 degrees 
to the plane of the perspective ; the remaining sides consequently 
at' angles of 60 degrees to the same. Lateral position, to the 
left of the eye. Distance into the picture, half-an-inch ob- 
liquely, upon a line inclined thereto, at an angle of 30 degrees. 

In this study two important elementary operations are exhibited 
in connexion, viz., Ist, alteration of the angles made with the 
picture by the sides of the plan ; ^ndly, change of situation 
respecting the observer's eye, which in this instance is supposed 
to be directly opposite to P (point of sight in this case), conse- 
quently K, K, represents the vertical line; S, 2, is now the 
station point. 

Construction.— Op. Draw the preparatory figure as in study 
2. — Op. 2, Remove the station point to S 2, and draw the vertical 
line, K, K. 

To draw the angle, 30, E, 60. 

Op. 1. Take in the compasses the extent S,2, K, K (radius), 
and with one foot at O on the right hand, find on the arch the 
point 60.— Op. 2. Draw the line E, 60, 60.— Op. 3. With the 
same extent, and one foot at 90, find on the arch the point 30. — 
Op. 4. Draw E, 30, 30. 

Near angle of the plan — To find the distance in, geometrically. 

Op. Measure half-an-inch from E, viz., to 1, the position of the 
near angle. 
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To draw the plan. 

Op. I. Place the parallel ruler co-incident with the line E, 60. 
— Op. 2. Move the edge of the ruler to the point 1. — Op. 3. 
Draw a perpendicular to the line E, 30, from the point I. — Op. 4. 
Take in the compasses half-an-inch, and with one foot at 1, find 
the points 2 and 3. — Op. 5. With one foot at 2, and next at 3, 
find the point 4. Op. 6. Draw the plan, 1, 2, 3, 4. 

To find the line of elevation. 

The side 2, 1, of the plan coinciding with the line 2, 1, E. — 
E, Y, will he the line of elevation in this case. 

Tofifid the vanishing jpoint for the line E, 60. 

Op. Take from the tangent line on the left, the extent 30, and 
set it off on the horizontal line H, H, to the right, from the point 
of sight P, viz., the distance P. F. (See the general rule, and 
illustrative example. Study 5. 

To find the vanishing point /or the line B, 30. 

Op. Take from the tangent line on the right, the extent 0, 60, 
and set it off on the horizontal line H, H, to the left, from the 
point of sight P, viz., the distance P. F, on the left hand. (See 
rule, &c., as above.) 

Note. — Thus, perspectively. the lesser tangent applies to the 
greater angle, and the greater tangent to the lesser angle. 

To find the near angle (perspectively). 

Op, 1. From Y at the ground line, draw to F on the left. — 
Op 2. From the angle 1 of the plan, and in the direction of S, 2, 
draw 1, G, to the line of projection. — Op. 3. Let fall the perpen- 
dicular G, V, cutting Y, F, in the point V. — Op, 4. Draw from 
V, to F, on the right ; V, is the required angle. 
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To find the height of the projection. 

Op. 1. Draw the elevation N, M, R, D, (a square equal to that 
of the plan). — Op. 2. Produce the upper line M, N, to W, on the 
line of elevation. — Op 3. Draw W, F ; and X, F. 



To project the visible aides of the cube. 

Op. 1. From the angles 2, and 3, of the plan, and in the direc- 
tion of the station point, S, 2, draw to the line of projection, O, 0. 
Op. 2. From the points of contact I, and T, let fall perpendiculars 
to the ground line C, D ; the perpendiculars so let fall, cut the 
lines V. F ; V, F ; X, F ; X, F ; giving thus, perspectivelj, the 
visible, veiiical sides of the cube. 

Op. 3. Draw Z, F ; and Q, F, which complete the projection. 
Note. — If the side 2, 1, of the plan were so placed as to make 
a very small angle with tho line of projection 0, 0, a very 
long tangent would be required to find the corresponding 
vanishing point ; therefore it is not advisable, as a matter of 
choice, to project plans or objects whose sides originally make 
small angles with the picture ; respecting rectangular plans 
generally, angles of 45; 30, and 60; 40, and 60; 20, and 70 
degrees will suflBce. 



To project a circle perspectively. 

See fig. 6th (folding plate). Enclose the circle by a square 
(Euclid, book 4, prop. 7). The square being subject to the 
conditions given in any of the previous examples, and the straight 
lines of the geometrical figure 6 being projected perspectively, 
8 points are found, through which the -circle may be drawn 
perspectively by the hand, subordinate to the conditions of the 
square. 
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STUDY No. VII.— Plate 7. 

Plan, elevation and projection of a cube^ ; side of the plan, half 
cn-inch ; angles, with the plane of the perspective, 40 and 50 
degrees; lateral position^ to the right of the eye; distance into 
the picture (measured obliquely), halfan-inch. 

In this example, the angles made with the picture by the sides 
of the plan are again varied, and the station point removed to the 
left of the centre. 

Construction. — Op. 1 . Draw the line of projection, O, 0, the 
plane of the perspective. A, B, C, D, — its visual angle, — and the 
line of the horizon, H, H, as previously. — Op. 2. Remove the 
station point to S, draw the perpendicular, S, E, L; also the semi- 
circle, 0, 90, 0, to radius, S, E. — Op. 3. Set up the tangent lines 
from O, and 0. 

To draw the right angle, 50, E, 40 ; also to find tangents to the 

angles 40, and 50. 

Op. 1. Take in the compasses the extent, E, S, (radius). Set 
off that extent upon the arch from O, — both on the right and left, 
to find the points 60, 60. — Op. 2. Set off the same extent from 
90, to find the points 30, 30, upon the arch. — Op. 3. Take in the 
compasses one-third part of the extent, 0, 30. Set off that third 
part upwards from 30 on the arch, thus finding the point, 40, 
thereon. — Op. 4. Draw the line E, 40, through 40 on the arch to 
the tangent line on that side. — Op. 5. Set off one- third part of 
0, 30, downward upon the arch from 60 on the left, to find the 
point 60, on the arch. — Op. 6. Draw the line E, 50, from E, 
through the point 50 on the arch to the tangent line on that 
side. — 0, 50, thereon is the tangent to the angle of 50 degrees, — 
on the right, — 0, 40, upon the tangent line is the tangent to the 
angle of 40 degrees ; both to radius S, E. 



CUBE DISTANT INTO THE PICTUBE, — ANOLES 40 AMD 50 DEGREES. 125 

To find thepantian of, and to draw the plan. 

Op. 1. Measure half-an-inch from E on the line E, 40, viz., to 
] , the near angle of the plan. — Op. d. Place the parallel ruler 
coincident with the line E, 50. — Op. 3. Advance the edge to the 
point ], and draw the perpendicular 1, 2. — Op. 3. Set off on the 
line E, 40, the half-inch 1, 3, and raise at 3 the perpendicular 
8, 4. — Op. 4. Draw the plan 1, 2, 3, 4. 

NoTB. — ^The side 3, 1, of the plan produced meets the perspec- 
tive plane at the point E : — thus, the vertical line in this 
case coincides with the line of elevation, viz., E, X , (a line of 
elevation distinct from E, X, may be obtained, if required, as 
in Study 5, by producing the side 2, 1, to the line of projec- 
tion. 

To obtain the vaniehing points. 

Op. 1. From the tangent line on the right, take the extent, 
0, 40, (tangent of 40 degrees to radius S, E,) and set the same off 
upon the horizon to the left, from the point of sight P, viz., the 
extent, P, 40. — Op 2. From the tangent line on the left take the 
extent, 0, 50, and set off the same on the horizon line to the right 
from P, viz., the extent, P, 60. 

To obtain the height of the projection at the picture* 

Op. 1. Draw the elevation, N, C, a square equal to that of the 
plan. 

Op. 2. From the elevation at N, draw N, W, to the line of ele- 
vation, E, X, — X, W, is the height at the picture. 

To obtain the near angles perspectively. 

Op. 1. Draw X, 50.— -Op. 2. Draw a line from the angle 1, in 
the direction of the station point S, to the line of projection, 0, ; 
from the point of contact let fall the perpendicular Z, Y, cutting 
X, 50, at Y.— Op. 3. Draw Y, 40, W, 50, and Z, 40. 

E 
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To confute the projeetwn. 

Op. 1. Draw visual rays from the angles 2 and 3 of the plan in 
the direction of the station point S. — Op. 2. From the points of 
contact, M, K, let fall perpendiculars cutting the lines Z, 40, — 
Z, 50, at G, and F.— Op. 3. Draw F, 40, and G, 60. 

Example 2. In this case the elevation is increased to three 
times the height of the former one, and hj means of the projection 
the representation in outline of a huilding is given ; the plan, &c., 
is taken from Study 7 ; — the dotted lines show the mode of 
operation. 

Note 1. Were the height of the elevation N, C, — Study 7, — 
half-an-inch, — supposed to represent 6 feet, the projection in 
Ex. 2 would represent a tower of 18 feet in height ; the hase 
of which in the original would measure 36 square feet ; the 
remaining conditions might consequently be estimated by the 
same scale. 

Note 2. It is not difficult io perceive that by the means em- 
ployed in the foregoing Studies, the side of a square might 
be varied, or turned on the plan, from the parallel A, E, 
through all the various angles measured by the aito of the 
quadrant, to the perpendicular E, L ; and by taking the 
required vanishing points from a line of tangents in the 
manner herein demonstrated and explained, — vanishing 
points might be found to all angles of sufficient magnitude 
to admit the finding of the tangents corresponding thereto. 
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STUDY No. VIII.— Plate VIII. 

PioHj elevatum^ and projeetum of a building — dUtanet nUo the 
picture 20 feet, — anglee thereof with the picture 45 degrees. 
Scale one-fortieth part of an inch to the foot. 

In this study the horizontal line is placed at half-an-inch, (re- 
presenting 20 feet) above the ground level, the surface A, B, 0, D, 
on which the picture is drawn, in this instance represents a plane 
measuring 80 feet by 60, supposed to be seen under a visual angle 
of 60 degrees, in which case the distance of the eye E, S, will 
represent about 70 feet. 

Construction. — Op 1. Draw the line 0, 0, indefinitely. — 
Op.' 2. Assume a point as E, set off each way from E, bne inch, 
thus obtaining the width of the picture. A, B. — Op. 3. Make on 
A, B, an equilateral triangle to find the station point, S, and to 
determine the visual angle. A, S, B. — Op. 4. Set off the radius 
S, E, from E, to O, and 0, draw M, N, through O, and S, and 
the perpendicular, M, Q.— -Op. 6. With the extent, O, O, in 
the compasses, and with one foot at O, both at the right and 
left, find the intersection at L. Bisect O, O, by drawing S, L. — 
Op. 6. Set off on E, L, ^m E, half-an-inch, to find the position 
of the angle F.— -Op. 7. Draw the plan, also the elevation parallel 
to M, Q ; M, N.— Op. 8. Let fall the lines G, G, G, G, to the 
line O, O, and with one foot at O, on the right transfer the points 
G, G, G, G, to the line of projection, M, N, also the vanishing 
points, 0, and 0, to the horizon at H, and H. — Op, 9. Let fall 
perpendiculars, T, T, T, T, to the ground line C, D, which per- 
pendiculars will be lines of elevation. — Op. 10. Draw the visual 
rays from the visible angles of the plan in the direction of S, to 
the line 0, O, and by means of the compasses transfer those to 
the line of projection M, N, letting fall perpendiculars as before. 
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—Op. 11. From the elevation take the height^ and set those off 
on die lines T, T, T, T.— Op. 12. From the points T, T, on the 
left draw to the vanishing point H on the left, the perpendicular 
fiom V will give the near angle X, X. — Op. 13. To H on the 
right draw X, H ; X, H, and complete the projection by the same 
method. 

Note. — This method may be used in other cases than that of 
the right angle, as here given, by increaaing or diminishing 
the angle Q, M, N, or the plane of the picture, plan, and 
elevation to a larger scale, as that of Study XIII., which is 
increased four-fold, with doors, windows, &c., first drawn, and 
the remainder added, or with only tangents to the radius S, F, 
set off from P (point of sight) to find the vanishing points ; 
or those may be found mechanically by the method of fig. 4 
(folding plate), See page 16. 

Planning from Natural Objects, 

In the first instance the actual measurements of the original 
objects must be known, or assumed. — Secondly. They must be 
reduced to any convenient scale by calculation, and drawn 
agreeably to that scale. The height of a man is one of the 
principal objects for consideration in regard to plans of build- 
ings (see Study VII.); in this example (Study VIII.) 5-40th 
parts of an inch represent the height of a man 5 feet in stature. — 
The line of the horizon, H, H, being half-an-inch from the ground 
level, is supposed to be 20 feet above the ground line, C, D, and 
the eye of the spectator being always on the level of the horizon- 
tal line, consequently his feet vrill be supposed to be about 15 feet 
above the level of the ground ; as, for instance, on the floor of a 
building at the said elevation. — E, S, disttmce of the eye is mea- 
sured by the scale of the plan. 



I 

i ■ ! 

I 

i 



PROJECTION OF SHADOWS. 29 



STUDY IX.— (folding plate.) 

Projection of shadows^ when the sun'9 rays are parallel to the 

perspective plane. 

Op. 1. Draw the piicture, &c. to the conditions of fig. 1, Op. 2. 
Draw the plan, elevation, and projection, according to the method 
of No. 2, Study 3, p. 10. 

For the shadow. 

Op. 1. Draw the plan of the shadow, as in the example ; in this 
instance, the projection of the shadow is a square equal to that of 
the plan, which would he the case when the sun is at the elevation 
45 degrees above the horizon ; the length of the shadow on the 
ground plane being, in such case, equal to the height of the object. 
Op. 2. Produce the lower lines of the cube which are parallel to 
the picture, indefinitely, on the right hand. Op. 3. Draw visual 
rays from the angles of the shadow, as in the example, to the line 
of projection in the direction of the station point S. Op. 4. Let 
fall perpendiculars to the ground line as usual ; those perpen- 
diculars cut the lines produced in Op. 2, Op. 5. Join the points 
of intersection, to obtain the perspective projection of the shadow. 
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STUDY X.— (Folding Plate.) 
When the sun is distant into the picture. 

Op. 1. Draw the plan, elevation, and prqjection, as in the pre- 
vious example. 

For the shadow. 

Op. 1. Determine the place of the sun as at A, and let fall a 
perpendicular therefrom to the horizon. Op. d. From the point 
thus found thereon draw lines indefinitely through the angles of 
the projection on the ground plane as at B, and C. Op. 3. Draw 
lines from the sun at A through the upper near angles of the pro- 
jection, until those respectively intersect the lines drawn in Op. 2. 
Op. 4. Join the points of intersection by a line. 



STUDY XI.-— (folding plate.) 

Shadow from a lamp or candle. 
Op. 1, Draw the projection as previously. 

For the shadow. 

Op. 1. Determine the position of the luminary, and let fall a 
perpendicular therefrom to the ground plane. Op. 2. From the 
point thus found on that plane, draw lines through the lower 
angles of the projection. Op. 3. From the centre of the light, 
draw lines through the upper angles of the projection, produced 
until those respectively intersect the lines drawn by Op. 2. 
Op. 4. Join the points of intersection by lines, as in the example. 
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STUDY XII.~-(FoLDiNG Plate.) 

Plan, elevation, and projection of a cube, length of its Me half 
an inch; the near angle at the picture. Angles made by its 
sides therewith, of 30 and 60 degrees. Angle made with the 
picture hy the shadow, one of 30 degrees. The sun's position 
in front of the picture, shining thereon obliquely, and its eleva-' 
turn above the horizon 45 degrees (the length of the shadow on 
the ground plane being equal to the height of the obfect). 

Op. 1 . Draw the plan, elevation, and projection of the cuhe hy 
the ordinary method. 

For the shadow (geometrically). 

Op. 1 . Draw a line from the near angle of the plan through 30 
on the arch, and lines parallel to the same from the remaining 
shaded angles of the plan. — Op. 2. Set ofif the height of the cube 
on those lines from the respective angles. — Op. 3. Join the 
points thus found by lines to obtain the outline of the shadow on 
the plan. 

For the shadow (perspectively). 

Op. 1. Find the vanishing point of the shadow V, by setting 
off the tangent to the angle of 60 degrees on the horizon, from the 
point of sight P, to the left hand, or mechanically (whatever be the 
degree of the angle), by the method of 6g. 4. See page 16. — 
Op. 2. Draw lines from the shaded angles on the ground plane of 
the projection, to the vanishing point V. — Op. 3, Draw visual 
rays from the angles of the shadow on the plan in the direction 
of S, to the line of projection. — Op. 4. Let fall perpendiculars 
from the points thus found to the ground line : these give points 
of intersection with the lines drawn to V. — Op. 5. Join the points 
so found bylines, to obtain the outline of the shadow perspec - 
tively. 
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STUDY XIII.— (Folding Plate.) 

In this instance the scale of the picture is increased fourfold 
(geometrically) the plans and elevations remaining to the same 
scale as previously, and in consequence of the plans being so placed 
that their lines of elevation in certain cases coincide at the line of 
projection, 8 projections are given in connection with 3 lines of 
elevation only. 

Op. 1. Draw the plane of the perspective to the dimelisions 4 
inches by 3. 

Op, 2. Make the visual angle one of 60 degrees, (direct) place 
the horizontal line at two inches above the ground level, and the 
vertical line central thereupon. — Op. 3. Draw the plans at the 
required angles. — Op. 4. Find the lines of elevation upon the 
plane of the perspective. — Op. 5. Draw the visual rays in the 
direction of the station point S, to the line of projection. — Op. 6. 
From the points thus found on the line of projection, let fall per- 
pendiculars to the ground line. — Op. 7. Set oflf from the point 
of sight P, the respective tangents to find the vanishing points. 
Op. 8. From the lines of elevation at the ground line, draw to the 
vanishing points respectively. — Op, 9. Transfer the heights from 
the elevations to the respective lines of elevation on the perspec- 
tive plane, and draw to the vanishing points, or as far only as may 
be required in the case of each projection (determined by the in- 
tervals between the perpendiculars let fall from the visual rays. — 
Op. 10. Complete the outline of each projection by connecting the 
points found in the usual manner — the shadows may be obtained 
by the method ^f Study IX, X, XI, or XII. 
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